This study investigates the effects of the range of a battery electric vehicle (EV) by using questionnaire data. The concern about battery depletion changes according to charging station deployment. Firstly, the methodology for deriving the probabilistic distribution of the daily travel distance is developed, which enables us to analyze people's tolerance of the risk of battery depletion. Secondly, the desired range of an EV is modeled. This model considers the effect of changing charging station deployment and can analyze the variation in the desired range. Then, the intention of a household to purchase an EV is analyzed by incorporating range-related variables. The results show that people can live with a risk of battery depletion of around 2% to 5%. The deployment of charging stations at large retail facilities and/or workplace parking spaces reduces the desired range of an EV. Finally, the answers to the questionnaire show that the probability of battery depletion on a driving day has little effect on the intention to purchase an EV. Instead, people tend to evaluate the range by itself or directly compare it with their desired range.
Introduction
With increasing awareness of environmental issues, governments are putting in place policies to promote battery electric vehicles (EVs). The Japanese government has set the goal of increasing the ratio of new-generation vehicles in domestic sales of new cars to 20% by 2020. According to this policy, the ratio of EVs is expected to reach 15% by that year. However, EVs will account for only 0.4% of sales in 2017 [1] . Hence, although governments are implementing subsidy programs to promote EVs, research shows that more subsidies are necessary for significant promotion [2] [3] [4] [5] [6] [7] .
The literature points out that one of the major reasons for EVs not becoming more widely popular is their limited range [8] [9] [10] [11] . Adepetu and Keshav [12] found that while increasing the capacity of EV batteries would reduce range anxiety and make EVs more attractive for purchase, the current costs are still prohibitive. Thanks to recent advances in battery technology, range is improving rapidly and can now exceed 250 km according to some specifications [13] . However, actual driving range is generally much shorter because of the use of air conditioning, number of passengers, and need to retain a margin before the next charge [14] . This means that the range of an EV is much less than that of a gasoline car, which is typically around 500 km. To gain greater market penetration, there is thus a need to relieve drivers' concerns about range.
To obtain knowledge about how such concerns can be reduced, the authors analyzed driver concern about vehicle range by using the questionnaire survey data. In particular, we analyzed the influence of the short range of an EV on the preference for EVs. For this purpose, we derived the probabilistic distribution of the daily travel distance and analyzed people's tolerance of the risk of battery depletion. After that, the desired range of an EV was modeled and the effect of the deployment of charging stations examined. Then, the intention of households to purchase an EV was analyzed by incorporating range-related variables.
The remainder of this paper is organized as follows. In Section 2, the literature related to this subject is reviewed. Section 3 outlines the questionnaire data and presents the summary statistics of the data obtained. Section 4 describes the methodologies employed in the analysis, which include the daily travel distance distribution model and desired EV range model. The results of the analysis are then discussed. Section 5 applies an EV purchasing model incorporating range-related variables and discusses the findings. Finally, 2 Journal of Advanced Transportation Section 6 presents the conclusions and discusses future research directions.
Literature Review
Many studies have investigated the impact of the short range and other characteristics of EVs on purchasing and use intentions. In this section, the authors briefly summarize this existing research and clarify the position of this study related to the literature. In this review, the literature is classified into driving data analysis and questionnaire/interview data analysis.
Driving Data Analysis.
Greene [15] analyzed potential demand for EVs from the aspect of the daily travel distance. The distribution of the daily travel distance was modeled based on a gamma distribution and distribution parameters were estimated. This study found significant potential demand for EVs even if their range is relatively short (160 km). On the contrary, Pearre et al. [16] analyzed the distance traveled by 484 cars in one year and showed that 91% of the sample had the possibility to exceed 160 km in range. Woodjack et al. [17] analyzed EV users' perceptions by using data from an EV trial use experiment with 235 households in Los Angeles and New York. They focused on the short range and long charging times as typical shortcomings of EVs and reported that 81% of the participants had cancelled a trip because of their vehicle's short range.
Franke and Krems [9] investigated the changes in the daily travel distance and desired range before and after a field experiment with 79 households. They reported that the desired range is much greater than the usual distance traveled in a day. In addition, the desired range tends to fall after the long-term use of an EV. Similarly, Rauh et al. [18] used the same data and reported that the actual use of an EV can reduce the desired range. Tal et al. [19] analyzed the travel data of 3,500 plug-in hybrid EVs and showed that a vehicle with a larger battery tends to be charged away from home and used for longer distances. Greaves et al. [14] analyzed the driving data for 166 vehicles and concluded that an EV with a range as low as 60 km and a charging station at home can accommodate well over 90% of day-to-day driving. Stark et al. [20] analyzed similar GPS data and found that 58% of cars can be replaced even if no fast charging is available. Sun et al. [21] analyzed the driving data from an EV usage trial conducted in Japan and showed that range anxiety arises mainly from the low number of charging stations and unfamiliarity with the charging infrastructure. Li et al. [22] developed a mixture distribution model to describe the probabilistic distribution of daily travel distance of taxi drivers in Beijing. Based on the massive trip records of taxi, they analyzed the EV range which satisfied the daily travel distance of taxis and show the usefulness of understanding the travel distance distribution.
From the above review, it is found that while the short range of EVs can cover a considerable amount of daily travel, it cannot cover all daily travel. Although data on the actual daily travel distance are useful for understanding potential demand for EVs and for reaching other meaningful findings, the accessibility of such data is limited in Japan.
Therefore, it is valuable to develop the methodology for deriving the probabilistic distribution of daily travel distance based on questionnaire survey data and to incorporate it in the analysis.
Questionnaire/Interview Data Analysis.
Bunch et al. [23] analyzed intention to purchase a next-generation vehicle using stated preference (SP) data and showed that a short range significantly reduces the price that people are willing to pay. On the contrary, Kurani et al. [24] analyzed data from interactive interviews based on travel diaries. They concluded that consumers' desired range of EVs is substantially lower than those shown in past research and found evidence of a viable market for an EV with a driving range of only 60 to 100 miles. Chéron and Zins [25] conducted a conjoint analysis to evaluate EV characteristics and showed that long charging times present an obstacle to wide market dissemination.
Golob and Gould [26] conducted a questionnaire survey before and after a long-term EV use experiment and showed that the desired range is more than double the usual average range. Plötz et al. [27] investigated early adopters of EVs in Germany by analyzing questionnaire data and concluded that early adopters live in suburbs or rural areas and use EVs for commuting. This finding indicates that early adopters expect an economic benefit because of their long mileage. Jensen et al. [28] conducted a stated choice experiment before and after EV usage. They showed that the willingness to use an EV declines after experience, particularly if the range of the EV is short. A similar finding was reported by Skippon et al. [29] .
Kim et al. [30] conducted a web-based survey for the participants of an EV sharing program and pointed out that participants' social and economic perspectives are the most important factors affecting attitudes toward EV purchasing behavior. Junquera et al. [31] conducted a logistic regression analysis by using the questionnaire survey data obtained from 1,245 Spanish respondents to analyze the relationship between consumers' profile and their intentions to purchase an EV. They found that perceptions of price, battery lifetime, charging time, and range all explain willingness to purchase an EV. Beck et al. [32] conducted an online questionnaire that asked respondents to state their most and least preferred cars and showed that their preference for the range of an EV is significantly influenced by their environmental concerns.
Axsen et al. [33] compared the preferences for an EV of early adopters and potential buyers and found that early adopters are more likely to be multivehicle households that can adapt to the limited range of an EV. Franke et al. [34] analyzed data from EV users and reported that daily mobility patterns, the percentage of travel not coverable because of the limited EV range, and the actual usable range drive range satisfaction. Javid and Nejat [35] conducted a multiple logistic regression analysis by using household travel data in California. Their research showed that a household's income and charging station density have significant impacts on EV adoption.
The literature shows mixed findings. Therefore, the effect of an EV's range remains open for discussion. In addition, no research has investigated the effect of the probability of battery depletion on the intention to purchase an EV. In this study, the authors develop a methodology for deriving the probabilistic distribution of the daily travel distance and model the desired range of an EV. Then, the intention to purchase an EV is analyzed based on this information.
Data
3.1. SP Questionnaire Survey. The data used in this study were collected by a questionnaire survey carried out in November 2011 around Nagoya City, Japan. A total of 4,200 questionnaires were distributed randomly in mailboxes and 880 returns were obtained. The number of questionnaires with the key questions completed was 394. The purpose of this survey was to predict mass demand for EVs in the Nagoya metropolitan area [36, 37] . The methodologies and viewpoints applied in the past researches of the authors were different from this study. Table 1 outlines the survey questions and provides the summary statistics. The questionnaire consisted of four parts. The first part included questions on car ownership and use. The second explained the advantages and disadvantages of EVs. The advantages explained in the questionnaire included the economical mileage cost and zero emissions while driving. The disadvantages included short vehicle range and long charging time. All advantages and disadvantages were shown with actual values. In addition, values for gasoline cars were shown as well for comparison. Then, we asked about the preferred deployment of charging stations and desired EV range (nine range categories: up to 50 km, 50-100 km, . . ., 350-400 km, and over 400 km) with and without the preferred deployment. In the third part, the stated preferences in terms of purchase were surveyed based on EVs with hypothetical features. Lastly, the questions in the fourth part related to house and household characteristics.
The first part about car use collected three pieces of key information: the most frequent daily travel distance (mode value of the daily travel distance) on a driving day, how often the car was used, and how often a trip was more than twice as long as the most frequent distance. The purpose of collecting these three pieces of information was to obtain the distribution parameters of the daily travel distance for each owned car. This analysis has not been conducted in past research. In addition, since the daily travel distance is always a positive value and its distribution is skewed, it is thought that its average and variance values cannot be answered intuitively. That is, asking the most frequent daily travel distance is convenient both to obtain reliable answers and to derive the probabilistic distribution of the daily travel distance. The derivation of the distribution parameters from the answers is discussed in Section 4.2.
The hypothetical EV features (factors) used in the third part were set by using an orthogonal table with seven factors at three levels. The factors considered included capacity, price, charging time, range, the deployment ratio of charging stations at gas stations, rest areas on intercity expressways, and large retail facilities. The intention to purchase an EV with the hypothetical features was asked twice for different hypothetical features sets. In the hypothetical features sets, only dependency of price and capacity was considered. However, the dependency between other features exists in reality (e.g., the price of an EV with a longer range is higher; [12] ). This is one of the limitations of this study. Table 1 show that 1.48 cars are owned per household in the survey area and 89% of those cars have a gasoline engine. The average value of the most frequent daily travel distance per driving day is 21.5 km on weekdays and 35.7 km on weekends and holidays. More than twice the most frequent travel distance is traveled on one or two weekdays and one or two weekend days/holidays per month. Since in the questionnaire it was assumed that the number of weekdays in a month is 20 and that of weekend days/holidays is 8, those mean 5-10% and 10-20%, respectively. Figure 1 shows the answers for preferred charging station locations. Deployment at gas stations and expressway rest areas stands out. This finding means that people feel the need for charging stations in easily accessible locations that are convenient in daily life and when on a long drive. Among other preferred locations, there is a desire for charging stations at small retail facilities such as supermarkets. Figure 2 shows the desired range of an EV with and without the deployment of charging stations at the preferred locations. The case without the deployment of charging stations means the actual deployment situation at the time of the survey. As shown, there is little or no deployment for all location types. The most desired vehicle range is 200-250 km without the deployment of charging stations, but this falls to 100-150 km with the preferred deployment. The difference between these two distributions is statistically significant ( 2 = 84.7; df = 8; . This test result means that the preference for the range of an EV changes according to the circumstances surrounding charging station deployment.
Summary Statistics. The summary statistics in
Returning to Table 1 , the intention to purchase an EV with the hypothetical features is around 40% for the two questions. Capacity (two, four, and seven people), price (1.5-4.5 million yen), charging time (4-12 hours), range (100-300 km), deployment ratio (10%, 33%, and 100%)
of charging stations at gas stations, rest areas on intercity expressways, and large retail facilities. In addition, 68.5% of participants consider it possible to have a charging station at home.
Methodology and Analysis

Household's Daily Travel Distance Distribution.
The travel distance must have a positive value. As its statistical distribution, gamma, Weibull, and log-normal distributions have been applied in the literature [38, 39] . In this study, Weibull and log-normal distributions are applied in the analysis because of their usability. Assuming that the daily travel distance follows a Weibull or log-normal distribution, the parameters of the distribution can be obtained from each household's most frequent daily travel distance, car use frequency, and the frequency of traveling more than twice the most frequent distance.
Weibull Distribution for the Daily Travel Distance and
Battery Depletion Probability. In the case that the daily travel distance is assumed to follow a Weibull distribution, its distribution parameters can be derived from the questionnaire data as follows. For car in household on a driving day of type (weekday or weekend/holiday), the probabilistic density function of the daily travel distance 푤,푚,푛 , which follows a Weibull distribution, can be expressed as follows:
where 푤 (⋅) is the probability density function of the Weibull distribution, while 푤,푚,푛 and 푤,푚,푛 are the scale parameter and shape parameter, respectively.
The distribution form depends on the value of the shape parameter 푤,푚,푛 . In the case that it is larger than one, the mode value of the distribution becomes larger than zero. In other cases, the mode value is zero. Since the value of 푤,푚,푛 is the daily travel distance on a driving day in this study and its mode value (i.e., the most frequent daily travel distance) is larger than zero, the value of 푤,푚,푛 must be larger than one. In this case, the following equation regarding the mode value of the Weibull distribution can be obtained:
where * 푤,푚,푛 is the mode value of the Weibull distribution and this is the most frequent daily travel distance on a driving day in this study.
Let 푤,푚,푛 be car use frequency and let 耠 푤,푚,푛 be the frequency of traveling more than twice the most frequent daily travel distance. Then, the probability of traveling more than twice the most frequent daily travel distance can be expressed as follows:
By substituting (2) into (3), the following equation using only the shape parameter 푤,푚,푛 is obtained:
The value of 푤,푚,푛 which satisfies (4) can be obtained by solving it numerically. The value of the scale parameter 푤,푚,푛 can be obtained by substituting the obtained value of 푤,푚,푛 into (2).
It is assumed that an EV is fully charged at home in the morning and then is not recharged until the end of the day. In this case, the probability that an EV with range experiences battery depletion, 푊 Depletion ( | 푤,푚,푛 , 푤,푚,푛 ), is calculated as follows:
(5)
Log-Normal Distribution for the Daily Travel Distance and Battery Depletion Probability.
In the case that the daily travel distance is assumed to follow a log-normal distribution, its distribution parameters can be derived from the questionnaire data as follows. For car in household on a driving day of type (weekday or weekend/holiday), the probabilistic density function of the daily travel distance 푤,푚,푛 , which follows the log-normal distribution, can be expressed as follows: Journal of Advanced Transportation where 푤,푚,푛 and 푤,푚,푛 are the mean (location parameter) and standard deviation (scale parameter) of the logarithmic value of the daily travel distance, respectively. At the mode value (i.e., the most frequent daily travel distance) of the log-normal distribution, * 푤,푚,푛 , the condition ( * 푤,푚,푛 )/ 푤,푚,푛 = 0 is satisfied. Hence, the following equation can be obtained from this condition:
Similar to the case of the Weibull distribution, the probability of traveling more than twice the most frequent daily travel distance can be expressed as follows:
where Φ(⋅) is the cumulative distribution function of the standard normal distribution. Therefore, we can obtain the quadratic equation regarding the scale parameter 푤,푚,푛 as follows:
By solving the above equation, the value of 푤,푚,푛 can be obtained analytically. Then, the location parameter 푤,푚,푛 can be obtained by using (7) . Since the value of 푤,푚,푛 must be positive, it can be obtained as follows:
Again, similar to the case of the Weibull distribution, it is assumed that an EV is fully charged at home in the morning and then is not recharged until the end of the day. In this case, the probability that an EV with range experiences battery depletion, 
Analysis of the Tolerable Probability of Battery Depletion.
The previous subsection described the methodology for calculating the battery depletion probability. The probability of the EV range desired by each household is the tolerable probability of battery depletion for the household. Figure 3 shows the distribution of the calculated tolerable probability of battery depletion. In the calculation, it is assumed that the car used most frequently in each household is replaced with an EV. In addition, the figure illustrates the distribution with and without the preferred deployment of charging stations. It clarifies that around 80% of respondents have a tolerable probability of less than 0.1%. This finding means that many respondents expect a very low probability of battery depletion compared with their daily travel distance. Around 10% of respondents indicate a relatively high tolerable probability of battery depletion, 10% to 50%. The comparison between the two distribution functions, Weibull and log-normal, shows that the log-normal distribution has a lower tolerable probability of battery depletion because of its higher skewness. For both distribution functions, the distribution shifts in the direction of the higher probability when the preferred deployment of charging stations is implemented. The average tolerable probabilities of battery depletion are 2.18% for log-normal distribution and 2.61% for Weibull distribution without the preferred deployment. These values shift to 2.82% and 4.91% with the preferred deployment, respectively. This result shows that the deployment of charging stations can reduce range anxiety and make people accept the short range of an EV.
Desired Range Model and Analysis.
If changes in the desired EV range can be modeled, the effects of varying charging station deployment can be incorporated into the analysis of EV purchasing intentions. For the parameter estimation, the desired EV ranges obtained in the questionnaire can be used. Two answers are obtained from each household (i.e., the answers for with and without the preferred deployment of charging stations). To consider the dependency between these two answers from the same household, a bivariate probabilistic distribution should be applied.
Desired Range Model Based on a Bivariate Weibull Distribution.
A bivariate Weibull distribution is applied in some studies of statistics or relatability engineering [40] [41] [42] [43] [44] . Based on Hougaard [41] , for two random variables, 1 and 2 , which correlate with each other and follow a Weibull distribution, the survival function (complementary cumulative distribution function) BW ( 1 , 2 | 1 , 2 , 1 , 2 , ) can be expressed as follows:
where 1 and 2 are scale parameters, 1 and 2 are shape parameters, and is the joint parameter for considering the correlation. In this study, the answers about the desired EV range are chosen from nine range categories. Then, the probability that household desires range 0,푘−1 ∼ 0,푘 without deployment and
, can be expressed as follows:
where * 푖,푛 is the desired EV range for deployment condition , which takes a value of zero for the situation without the preferred deployment and a value of one for that with the preferred deployment. To satisfy the positive value of the scale parameter 푖,푛 and shape parameter 푖,푛 , we formulate them as follows:
where x BW 푖푛 and y BW 푖,푛 are the vectors of the explanatory variables for the scale parameter and shape parameter for deployment condition , respectively.
BW and BW are the vectors of the unknown parameters for them. In this case, the expected value of the desired EV range is expressed as follows:
where Γ(⋅) is a gamma function. By incorporating the explanatory variables on the deployment condition of charging stations into (14a) and (14b), we can obtain the desired range of each household for that deployment condition through (15).
Desired Range Model Based on a Bivariate Log-Normal
Distribution. In the case of the log-normal distribution, the probability that household desires range 0,푘−1 ∼ 0,푘 without the preferred deployment of charging stations and 1,푗−1 ∼ 1,푗 with the deployment, BLN ( 0,푘−1 < * 0,푛 ≤ 0,푘 , 1,푗−1 < * 1,푛 ≤ 1,푗 ), can be expressed as follows [45, 46] :
where BLN (⋅) is the cumulative distribution function of the bivariate log-normal distribution. For deployment condition , 푖,푛 is the mean value (location parameter) and 푖,푛 is the standard deviation (scale parameter) of the logarithmic range value and is the correlation coefficient. In this study, similar to the case of the Weibull distribution, 푖,푛 and 푖,푛 are formulated as follows:
In this case, the expected value of the desired EV range is expressed as follows: Table 2 shows the estimation results. To compare the effect of deploying charging stations at different locations, the parameters of the deployment ratios are retained even if they are insignificant. The negative parameter estimates for 푖,푛 and 푖,푛 decrease the desired range. The table shows that the deployment locations have different effects. Deployment at large-scale retail facilities, parking places at the workplace, and public facilities reduces the desired EV range. Deployment at small-scale retail facilities and expressway rest areas also has a significant reducing effect. That is, the deployment of charging stations at these locations can reduce range anxiety.
Estimation Results of the Desired Range Models.
On the contrary, placing charging stations at gas stations, which are considered to be a typical deployment location, does not have a significant effect. A reasonable explanation for this is that charging takes longer than refueling, and hence gas stations may not be convenient to use in daily life. While the shape parameter 푖,푛 of the Weibull distribution is the denominator in (15) , the squared value of the scale parameter 푖,푛 of the log-normal distribution is the numerator in (18) . That is, it is difficult to compare them. Nonetheless, it is found that a few variables have a significant impact. The possibility of having a charging station at home and the householder's gender tend to have an effect. Lastly, the AIC values show that the model based on the Weibull distribution has a slightly better fit.
Analysis of EV Purchasing Intentions
In this section, the EV purchasing intentions of households are analyzed. As mentioned above, two hypothetical EV features were shown and the preferences for purchasing an EV were asked for each. To take account of the dependency between the two answers from the same household, the probability of purchasing an EV is expressed by using a bivariate binary probit model as follows:
where, for household , 푖,푛 is the utility of purchasing the EV indicated in the th question (where is 1 or 2 in this study).
푖,푛 and 푖,푛 are its systematic and error terms, respectively. z 푖,푛 and are the vectors of the explanatory variables and parameters, respectively. ℎ 푖,푛 is a dummy indicator taking the value of one when the decision is to purchase an EV and zero otherwise.
Although the same parameter estimates in are expected for both utility functions, an additional parameter 耠 is included to consider bias (e.g., due to fatigue) in the second question. In addition, the difference in error variances is taken into account. In this case, for example, the probability that household decides to purchase the EV for both SP questions can be expressed as follows:
where is the ratio of the standard deviations of the two error terms and is the correlation coefficient between them. Table 3 shows the parameter estimates of the EV purchasing models. In the models, the EV range-related variables, namely, the desired range and probability of battery depletion, are calculated by using the Weibull distributionbased models established in Sections 4.1.1 and 4.1.2. This is because the Weibull distribution showed a better fit than the log-normal distribution in Section 4.1.2. In this analysis, to understand how households evaluate the EV range, three models with different range-related variables are considered: the logarithmic value of EV range (Model 1), the logarithmic ratio of the EV range to the desired EV range (Model 2), and the logarithmic value of 1 − the probability of battery depletion (Model 3). The probability of battery depletion for the EV range is calculated as a weighted average value based on the use frequency for all the cars owned in each household. The key explanatory variables such as price, charging time, and the deployment ratio of charging stations are retained even if their parameter estimates are not statistically significant. Lastly, the maximum saving in operational costs with the EV is calculated based on the daily driving distance distribution of the car used most frequently in the household.
From these results, we find that vehicle capacity and price are significant parameters for all models. These are therefore the key factors in deciding to purchase an EV. On the contrary, charging time, which is frequently focused on in the literature, is not significant for all models. A reasonable explanation for this may be that respondents may not take the disadvantages seriously into account when completing an SP questionnaire. Although the ratio of charging station deployment at expressway rest areas has a significant influence in some models, gas station deployment does not, as seen in the estimation result for the desired range (Table 2) . That is, in the case of an EV purchasing decision, the deployment of charging stations at gas stations also has little attraction.
As for the estimates related to the EV range-related variables, they have significant parameters for all models, and it is shown that a longer range enhances EV purchasing intention. Model 3 shows that the possibility of charging at home dissipates the anxiety of battery depletion. From the point of view of the model fitness indices, however, Model 3 is inferior to Model 1 and Model 2. Model 1 shows a slightly better fit than Model 2. Thus, these results demonstrate that households do not consider the probability of battery depletion when deciding to purchase an EV. Instead, they tend to evaluate the EV's range by itself or directly compare it with their desired range.
Conclusion and Future Research
In this research, the authors investigated concerns about an EV's range and battery depletion by using the data obtained from a questionnaire survey. Specifically, a probabilistic distribution of the daily travel distance and a model of the desired EV range were developed and analyzed. In addition, EV purchasing decision models were developed and analyzed.
The results of this analysis demonstrate that a risk of battery depletion of about 2% is tolerated without the preferred deployment of charging stations, and this rises to around 3-5% with deployment at the preferred locations. The Weibull and log-normal distributions were applied to the desired EV range model. The estimation results show that the applicability of the Weibull distribution is slightly higher. In addition, it is found that the deployment of charging stations in locations where drivers tend to remain parked for longer periods such as large-scale retail facilities and workplaces relieves the range anxiety of EVs and thus reduces the desired range. Moreover, making charging available at gas stations has no significant effect of reducing the desired EV range. Moreover, based on the estimation result of the EV purchasing decision model, charging time does not have a significant effect on the decision to purchase an EV. Lastly, it is found that households do not consider the probability of battery depletion when deciding to purchase an EV; rather, they tend to evaluate the EV's range by itself or compare it with their desired range.
Future research on this topic should consider a more detailed investigation of EV purchasing behavior in two main directions: the purchase of an additional vehicle and the purchase of a replacement vehicle. When replacing an existing vehicle, the household must decide which existing car to release. Further, it can be expected that the usage of cars in a household will change after purchasing a new EV.
The authors will continue to analyze the data with respect to these points.
